The HDAC inhibitor depsipeptide transactivates the p53/p21 pathway by inducing DNA damage.
Histone deacetylase (HDAC) inhibitors have been proven to be effective therapeutic agents to kill cancer cells through inhibiting HDAC activity or altering the structure of chromatin. As a potent HDAC inhibitor, depsipeptide not only modulates histone deacetylation but also activates non-histone protein p53 to inhibit cancer cell growth. However, the mechanism of depsipeptide-induced p53 transactivity remains unknown. Here, we show that depsipeptide causes DNA damage through induction of reactive oxygen species (ROS) generation, as demonstrated by a comet assay and by detection of the phosphorylation of H2AX. Depsipeptide induced oxidative stress was confirmed to relate to a disturbance in reduction-oxidation (redox) reactions through inhibition of the transactivation of thioredoxin reductase (TrxR) in human cancer cells. Upon treatment with depsipeptide, p53 phosphorylation at threonine 18 (Thr18) was specifically induced. Furthermore, we also demonstrated that phosphorylation of p53 at Thr18 is required for p53 acetylation at lysine 373/382 and for p21 expression in response to depsipeptide treatment. Our results demonstrate that depsipeptide plays an anti-neoplastic role by generating ROS to elicit p53/p21 pathway activation.